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SC7731C Platform Key Features 


General Introduction СИЗ SPREADTRUM' 


1. Platform Features 

> MCU Subsystem 

° Quad-core ARM Cortex!M A7MP processor, up to 1.2GHz 
32 KB L1 I-cache and 32 KB L1 D-cache, 512KB L2 cache 
DVFS technology from 1.05V to 1.2V 


> External Memory Interface 
° Support eMMC 4.5 
. Support LPDDR2, LPDDR3 
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> Peripheral and Connectivity Interfaces 

* Support tri-SIM cards, both 1.8 V and 3.0 V devices 
* Support 2 SDIO 2.0 and 1 SDIO 3.0 

* Three UARTs 


* Three SPIs, support both master and slave, support 3-wire SPI, 4-wire 
SPI and synchronous SPI 


• Two IISs( PCM), for audio codec connection 
* Support 3-column x 3-row keypad with internal pull-up resistors 
e Five I2C interfaces 


° Three PWM outputs 
* Three SIMs 
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> WCDMA/HSDPA/HSUPA Baseband 

* Release 99 WCDMA up to UE Class 384kbps for both uplink and 
downlink 

* Release 7 HSDPA, up to 21Mbps(Category 14) 

* Release 7 HSUPA, up to 5.76Mbps(Category 7) 


» GSM/GPRS/EDGE Baseband 
e Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, 
DCS1800, and PCS1900 recommendations 


° Complete in-phase and quadrature (ИО) component interface between the 
Digital Signal Processor (DSP) and RF module 


e EGPRS class12 , type B (МС51-9 in downlink and MCS1-9 in uplink) 
e Cryptographic Algorithms: А5/1 A5/2 A5/3,GEA1 , GEA2 , GEA3 
° Inter-RAT cell reselection & handover between GSM 
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3.Multimedia Features 


> LCD Display 
° Integrated display controller (Dispc), Support МІРІ DSI interface 


> 3D Graphics 

° Support OpenGL ES1.1/1.2/2.0 3D oraphic 
° Support OpenVG 1.1 

• Upto 55M Tris/s, 1024MPix/s @ 512Mhz 
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> Image Sensor Interface 
* Support JPEG image sensor sizes up to 5M pixels 
* Support YUV image sensor sizes up to 3M pixels 


* Support raw-RGB image sensor sizes up to 5M pixels in ZSL mode 
and 8M pixels in nonZSL mode 


* Integrated MIPI CSI, support 
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> Video Соаес 
e H.264 encoder for Baseline Profile upto Level 3.1 720p 30fps 
e MPEG4 encoder for Simple Profile upto 720p 30fps 


e H.264 decoder for Baseline Profile, Main Profile and High Profile upto 
Level 3.1 720p 30fps 


e H264 stereo decoding 720p 30fps 

e MPEG4 decoder for Simple Profile, Advanced Simple Profile upto 720p 
30fps 

e H.263 decoder for Baseline profile upto 720p 30fps 

* Real video decoder: hardware not support - 

• VCI decoder: hardware not support 

• \VP8 decoder for upto 720p 30fps 
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SC7731C Platform Chipsets 


5С7731С 


SIP PMIC – 5С2723 


SR3533G 


SR2351C * SR2319A 
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° 13.3 mm x 12.1 mm x 0.90 mm 600-ball, 0.4 mm pitch fCVFBGA 


13.30 -— Zoaz 
а | 
SC XX XX x x | A^ me 
Version N Number Н 
SPREADTRUM E 
SCXXXXXX Mode selection | -—— ч NM EA a 3а 
XXXXXXXX — | + = | 
XXXX YYWW и Production date code H 
~ Internal code H 
© 07 | cas = 
SIDE- VIEW 


TOP VIEW 


NOTES: 


All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M—1994. 
TERMINAL POSITIONS DESIGNATION PER JESD 95-1, SPP-010. 


1 
2 
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° 3.3 mm x 3.3 mm x 0.56 mm 49-ball, 0.4 mm pitch eWLB package 


"Demos. 
ma жемес соятын wenn lon ресе тагу та MATIPA ағу әкі 
+ ше veressy prehne. except pon written consent by ГАТУСНРАС 
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ГА 
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BB Design Notes 
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@ Clock description 


SCTT31C 


PMU* AUDIO 


SC2351C | 
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€ Interface 
MCSIO CLKP 
MCSIO_CLKN 
MCSIO_DPO 
MCSIO_ DNO 
MCSIO DP1 
MCSIO DN1 
MCSIO DP2 
MCSIO DN2 
MCSIO DP3 
MCSIO DN3 
MCSI1 CLKP 
MCSI1 CLKN 
MCSI1 DPO 
MCSI1 DNO 
MCSI1 DP1 
MCSI1 DN1 


— Support only MIPI CSI interface (maximum bit rate 


of 1Gbps per lane) 


— Both front camera and back camera use MIPI CSI 


interface, support a 4 data-lane MIPI CSI and a 2 
data-lane MIPI CSI 


CAMCLK 


CMRSTO 
CMRST1 
CMPDO 
CMPD1 
SCLO 
SDAO 
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e BBSide 
— Note: reserved NC pull-up resistor at the I2C interface 


МС510 DATAPO MCSI_DATAPO 
MCSIO_DATANO kis МС51 DATANO 
МС510 DATAP1 A19 MCSI_DATAP1 
MCSIO_DATAN1 A19 MCSI_DATAN1 


pHyg  MCSIO_DATAP2 — C21 NC 
MCSIO_DATAN2 B22 NC 
MCSIO_DATAPS АЗ NC С) = == = ya 
MCSIO DATAN3 А22 NC E. Sida sa надан 
MCSI0_CLKP C20 MCSI_CLKP 41 
MCSIO_CLKN B20 MCSI_CLKN ES aine = ze 
МС5І1 DATAPO А15  MCSI1 DATAPO == "nid 
МС5І1 DATANO А14 МС5І1 DATANO Was " ik 
pry | |. эл г al. 
MCSH, DATAN1 C16 MCSI1_DATANI S 4 55 нең 
MCSI1, CLKP B15 MCSI1, CLKP 
MCSI1, CLKN B16 ^ MCSIi CLKN 
SCLO C24 І2С0 SCL 
SDAO E23 І2С0 SDA 
CMMCLK B23 MCLK 
CMRST C23 RST 
CCIR 
CMPDO D23 PWDNO 
CMPD1 D22 PWDN1 
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e Camera Side. 


— EMI filters (сап be replaced by 10ohm resistor) are needed for better RF performance [1] 


— Recommend to reserve test point in MCLK, RST for Camera debug [2] 
МІРІ СМЕЕ | 


ee 
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BB Design Notes---Camera 4/5 


e POWER Consideration 
— VDDCAMD: Core power of camera module. 
— VCCCAMIO: I/O power of camera module. 
— VCCCAMMOT : Auto focus (AF) power of camera module. 


— Check the power level and current requirement of your selected camera and compare 
with the following table 


Parameter Comments Min Typical Max Unit 
General CAMA LDO (VDDCAMA) 


Status after reset Off 


Application Supply for external CAM 
Output Voltage 1.8 — 3.3V, 10mV/step, 2.8V output default. ІМ 
Output Current | 150 | ПА 


LDO for Camera Core (VDDCAMD) 
Status after reset Off 


Application Camera core 
Output Voltage 1.2 - 1.8V, 6.25mV/step, 1.5V output default. ІМ 
Output Current 150 [mA 


LDO for Camera IO (VDDCAMIO) 


Status after reset Off 


Application Camera iO 
Output Voltage 1.2 - 1.8V, 6.25mV/step, 1.8V output м 
Output Current 200 mA | 


LDO тог Camera auto focus МОТ (VDDCAMMOT) 
Status after reset Off | 


Application Camera Auto focus MOT 
Output Voltage 1.8 — 3.3V, 10mV/step, 2.8V output default. ІМ 
Output Current | 100 | | [mA 


| (СЗ SPREADTRUM 
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ө POWER Consideration 
— VDDCAMA: Analog power of camera module. 


— Some sensor is sensitive to VDDCAMA' s power quality, and reserve a RC low pass filter 
on VDDCAMA is strongly recommended 


- The larger the capacitor, the lower the Зав bandwidth, and the better the RC low pass 
filter performance 


— Larger than 4.7uf is recommended for VDDCAMA 
29 ` і | | | » WDDCAMMOT AFVDD- 2.8V = 
28 • ЗИМА A AS > vppcaMAC -AVDD: 2.8V 

+ voocaMio · IOVDD 1.8V ` ` 


28 e pnm J jp VDDCAMCORE - DVDD 1.2V 
25 Ф . | 

2% CAM-SCL: [10,15] 

23 CAM-SDA: [10,15]. - 

22 o 

di | . | 

20 

| 12 E 0 | | "NM . 
E Ф > САМО: CLK-N [10] 


М - - —L> cawo a Р [101 
м ф. 5 | К НЕ zu | | . 


C5108 10uF/5.3V 


©5162 | | *uF 


- T5130 T5131 . 
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Chip Module 
e MIPI DSI module power at MDSI AVDD, 1V8 supply 


Support both MIPI command mode and video mode 
MIPI DSI module power at MDSI AVDD, 1V8 supply 
LCM control signal use GPIO powered by VIO1 
Supports panel resolution up to WxGA(1280x800) 


Only support MIPI.DSI, Two D-phy data lanes. Data rate up to 1Gbps each lane 
Do not support MCU I/F, RGB I/F 


Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer 


BB Design Notes---LCM 2/4 КЗ ЗРВЕАОТВУМ 
e DSIInterface BB Side 
— Support 2data lanes 
- The sequence of lane can’ t be exchanged 
— Bitrate of each lane is up to 1Gbps 


MDST DATANO (> MDSI DATAO М [10] 

LCD RSTN AH25 LCM. RSTN а 

LCD_FMARK AJ25 LCM_FMARK 3 MDSI DATAPI [> ирбт DATAL P [10] 
MDSI_DATAP_O А124 MDSI_DATAPO Е ШЫТА шы 
Мр5! DATAN 0 АК24 MDSI_DATANO —Á tex dubia йй 
MDSI_DATAP_1 AJ21 MDSI_DATAP1 ne Басы: du 
MDSI. DATAN 1 ^J22 MDSI_DATAN1 : EM 

MDSI CLK P АН24 MDSI_CLKP 


MDSI_CLK_N AH23 MDSI_CLKN 
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e DSIInterface LCM Side 
- МІРІ differential lines should be routed as 
100ohm impedance 
- MIPItraces must be shielded by GND in РСВ 
layout 
- The resistor array series in Data and Clk lane is 
necessary for normal RF performance 


- EMI filters are needed for better RF 


performance 
— The power for VDDIO should be same as VIO1 
— If need other control interface, ple: — Lcm.vpp_2. sv LCM IOVDD 1.8V 
br cd 
MDSI DATA[3:0] „ = rn г E 
MDSI CLK E Я; p я i ћ el 
Ф š * DAA Mut > ich qq 4 
я 14,10] ісі кізе <—} i m Тісі ВТ (4, 10] = 
Bp QUPD ПР (МРТ) i i Pike only has 2 date lanes. " ы ii 1 
LCD RSTN 1 Т. 1. i Р ә 1 нием | 
LCD FMARK 0] 1слатаот [ 4 а * di» 
== 


Block diagram 
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e Recommend to use series backlight LED 


Reverse voltage of the schottky 
diode should be 40V at least. 


ҮВАТ 


| FB4100 AT0ohm@100MHz 500mji 


> LCM_LED+ [10] 


кесін іі Rated voltage >=50V 
6 vy ud ХК or X (R 


5 


= 
Н 
© 
С4106 luF Ф 
C4107 100рЕ Ф 


| C4104 [ire 


í 2 ] CM LED- [10] 


| | Пей-0. 2V/S5ohm=40mA 


This resistor is setting the output current. 


| HELSA AA 
| 
| 

|| а AA Ф 


Pay attention to rated current. 


GPIO with PWM function are used to control 
the external backlight IC. 

For more design guide about external backlight IC, consult your backlight IC 

manufacturer or refer to the datasheet. 
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ІСІ апа EXTINTO, EXTINT1 of VIO2V8 power domain аге dedicated for CTP use 
Do not choose other I2C and gpio for CTP 

Connect VIO28 (pin J12) to VDD1V8 for 1.8V CTP IO interface [1] 

Connect VIO28 (pin J12) to VDD2V8 for 2.8V CTP IO interface [1] 


[> crP.sc. [10] 
-С > СТР_5рА [10] 


[> CTP_RST [10] 
€ ] CTP_INT [10] 


VDD2V8 


| CM 
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ВВ IO power need to keep uniformity with СТР IO power 


When CTP IO voltage is 1.8V ,VDD2V8 need change to VDD1V8 


СТР ScL [10] 


— > CIP;SDA [10] 
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Schematic Design 


VDD2V8 


14107 
CON-FPC-136243-06041-3 


e—e 
[4] стр Інт < | + 141004 (QA 510 
[4] CTP_BST | * MOA A A 510 
Е [4 стр sDA | * MiA AA 100 
Е [4] crp_scL | | 54111 дд 
3 N 
ЕЕЕ 
z 5 
š = 
E 
š 
Ë заза Š 
300300 20D 3 
B a B E 


= 


510 ohm and 100 оһт іп series could improve the 
ESD performance and limit the current on CTP 


signal 
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ө Feature Description 

- Support Keypad matrix mode(3x3)(Figure1) and GPIO mode(Figure2) 

- Compared to traditional keypad matrix mode, GPIO mode could save one signal and one TVS 
— Support 2-Key 75 Reset and 1-Key 7S Reset 

–  KeyoutO,KeyinO,Keyin1, PBINT series 1K resister 


Power Key 
Power Key екіні 
РВІМТ 8 
= Моште- Кеу 
= Моште- Кеу 
Keyin0 I Keyout0 Keyin0 | 
- Volume+ Key = = ине Key 
кайн ° e Keyin1 == 


Figure 1 matrix mode Figure 2 Geto mode 
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e USB Download 
For traditional mode, press keyinO-- keyoutO to make phone boot from USB 


For GPIO mode, Press KEYINO to GND at power up will make phone boot from USB 


e GPIO Mode 
Рог GPIO mode, only KEYINO~KEYIN2 and EXTRSTN could be selected as GPIO mode KEY 
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ө 2key and 1key 75 Reset 
—  2key7S reset 
Press EXTRSTN and PBINT at the same time longer than 7S can trigger a hardware or software(configurate 
by software)reset 
— 1Кеу75 reset(default setting) 


Press PBINT 7S can reset 


Note: pressing time threshold can be set as follows, default 7S 


PBINT_7S_RST_T The power key long pressing time threshold: 
HRESHOLD Е 
:25 
:35 
55 
75 


0 
1: 
2: 
3: 
4: 
5: 
6: 
7: 
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@ Feature Description 
— SC7731C chip support 3 SIM ports, support both ЗУ and 1.8V SIM card. For now only SIMO and SIM1 could 
be supported by platform software 


— Single card design use SIMO card interface 


— Dual card design use SIMO and 51М1 card interface 
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@ SIM Сага Power 
— Place at least ІЧҒ cap near VDDSIM at SIM card side 
— Place at least a O.1uF cap near VDDSIM at BB side 


VSIMO(AK3) 
VSIM1(AH2) 


$C7731C(BB Chip) 


Place at least 0.1uf cap near BB power pin 
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— SIMCLK should be well shielded with GND 

— Reserve ог delete MLV or TVS for ESD performance according to ESD test result 

— Place SIM Card far away from antenna(more than 2cm is suggest) to avoid RF interfere 

- Тһе SIM card socket should be connected well to system GND 

— Route SIMDA/RST/SIMCLK far away from large current signal(like VBAT) or RF emission zone 


\ Е OX Pa 
Place at least 1uf cap near card slot d 


Reserve MLV Protect Device according to your RF desense 
requirement 
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— PIKE use LVDS to relpace Traditional IQ channel 


traditional IQ channel 
— Max bit rate of LVDS 


channel is about 1040bps 


— Using 86/106 coding BB(SC7731 RF(SR3533 


G) 


LVDS data path diagram 


@ BB Side LVDS related pin @ RF Side LVDS related pin net 
net 


LVDS_ULP LVDS_ULP `, 
LVDS ULN LVDS ULN 


LVDS DLP LVDS DLP 
LVDS DLN LVDS DLN These net are 
LVDS КЕХТ LVDS ADC ON recommended to 
LVDS ADC. ON LVDS DAC ON int f 
Ms Азон кану reserve test point for 
if = т. debug purpose 


ЭРТ СЕК SPI DATA 
SPI DATA 
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— Place at least а 10uf cap and а O.1uf cap near pin AVDD BB(Y12) 


— Power net of AVDD BB should be well shielded from interfere signal(clock, noise 
source and etc.) 


AVDD BB(Y12) 


BB(SC7731C 
) 


— Recommend to reserve R1 and R2 for debug purpose, place R1 near RF transceiver, and place R2 
near BB chip 


— The Сар Close to 00 CAP should be 0.47uF 
— Route LVDS signal in differential pair, impedance control is recommended at 100оһт + 1096 
— Route uplink channel and downlink channel at least 2 width line distance to reduce the crosstalk 


—  CLK26M output of the RF chip should be well shielded to reduce clock jitter 
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@ Interface Description 


— SC7731Cintegrate 5 I2C interfaces 


VIO18(1V8 Default) 


(С $РВЕАОТВИМ` 


SPSCBC2 8X. IIC 


VIO28(2V8 Default) 


SPZTRKD28LC30X1H 


VIO18(1V8 Default) 


SPSCBC2, 8X IIC 


VIO18(1V8 Default) 


SPSCBC2 8X 


VSIM2(1V8 Default) 


€ 12C Design Note 


— SCL must be shielding with GND 


SPZTRKD28LC30X1H 
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e I2C Power Domain 
- I2C4 power domain could be configrated as 1.8V or 2.8V for different applications 


- Check the pad driving level(setting by software), ie, when VSIM2 use VDD1V8,[V.S7M2 ms] 
must set to 0 


VIO SIM2 ms [19] RAN 1'hO VIO. SIM2 domain pad driving level: 
0: 1.8V 
1: 3.3V 


€ 12C Pull up resistor selection 


—  |2C pull up resistor could be set as 4.7K/20K(SPZTRKD28LC30X1H PAD), 1.8K/20K(SPSCBC2 8X ІІС PAD) 
,A.7K/20K(SPSCBC2 8X PAD), please choose the suitable pull up resistor for different peripheral 
requirement 

—  |2C pull up resistor value could be set by [PIN NAME wpus](bit12) and [PIN NAME func wpu](bit7) of 
[Other Pin Control Register] 


0 1 4.7K 20K 20K 
1 O 20K / / 
1 1 / 1.8K 4.7K 


BB Design Notes--- GPIO selection 1⁄4 EAR SPREADTRUM' 


e Power Consideration 


- Choose GPIO with suitable power domain of IO supply for application. Make sure the IO 
level wouldn' t exceed the scope of the power SPEC. 


Input voltage on 1.8V domain digital input 
Input voltage on 3V domain digital input 
Input voltage on 1.8V domain analog input 
V A : 
V 


Input voltage on 2.8V domain analog input 


Maximum ESD stress voltage, Human Body Model, any 
pin to any supply pin, either polarity or any pin to all 

тәр поп-зиррју pins together, either polarity. Three stresses 
maximum. 


Maximum DC Input current for any non-supply pin 
Ambient temperature 
Storage temperature 
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e AUX CLK selection 
- Some СРО could be multiplexed with AUX сік output, please choose suitable pin for CLK 

output need 
GPIO209 
GPIO214 
GPIO173 


AON. СОМ СЕС 


Field Мате Туре Reset Description 
Value 
PROBE_CKG_DI | [31:28] EP Probe Clock Division Configure. Clock division 
V 


AUX2_CKG_DIV | [27:24] Aux2 Clock Division Configure. configuration 
AUX1_CKG_DIV | [23:20] Aux1 Clock Division Configure. = 
AUX0_CKG_DIV | [19:16] Aux0 Clock Division Configure. 

R 


PROBE CKG SE | [15:12] W ame as Aux0 Definiation except 4'b1010 
L 


AUX2 CKG SEL | [11:8] LE Same as Aux0 Definiation except 4'b1010. 
AUX1.CKG SEL Same as Аих0 Definiation except 4'b1010. 


| Aux0 Clock Source Selection: 
4'D0000 : 32K Clock source 
4'b0001 : 26M (RFO) 
4'b0010 : 26M (RF1) selection 
4'b0011:48M (TDPLL/32) 
4'b0100 : 52M (CPLL/12) 
4'b0101 : 51.2M (WPLL/18) 
H 


4'b0110 : 28.125M (MPLL/32) 

4'b0111 : 40M (WIFIPLL1/22) 

4'b1000 : 50M (DPLL/16) 

4'b1001 : 40M (WIFIPLL2/12) 

4751010: TXBYTECLKSRC/2 (МІРІ DSI -DP 


4 
AUX0_CKG_SEL | [ 3: 0] 


BB Design Notes--- GPIO selection 3⁄4 ИЗ SPREADTRUM 


ө GPIO Interrupt Function 

All the GPIO could be programmed to be either input or output, when in input mode, 
they could be programmed to trigger interrupt to CPU 

- Support both edge detect and level detect 

- Only level detect interrupt supported at sleep situation 


e PWM Output Selection 
Some Function needs PWM output wave, like LCD backlight DC-DC converter. Please 
choose the GPIO with PWM function. 


BB Design Notes--- GPIO selection 4/4 KB SPREADTRUM 


® GPIO Control Signal select note 
— Select suitable GPIO for peripheral IC, Please choose GPIOs with matched direction, pull- 
down/pull-up, data inversion, data output, gpio mode at and after reset state for 
peripheral IC application 
— The detailed information about the GPIO status at reset and after reset could be find in 
the Pinlist file 


___| L ыы 


External high enable ог rising edge рт External low enable or falling edge pin 
should config to WPD should config to WPU 


BB Design Notes---SDIO 1⁄3 (СЗ $РВЕАОТВИМ` 


• [Interface Feature 
— SC7731C support 3 SDIO ports 


BB Design Notes---SDIO 2/3 


€ Power Consideration 


—  VDDSDCORE 3.0V/300mA 
—  VDDSDCORE serve SD card 


K^ $РВЕАОТВИМ` 


pude X50 о | 
| SOCKET-TFLASH-CAF11-08153-011401 | 
| f 
DATA2 H - 
CD/DATA3 -2 Н 
: 
om - 
мрр|-4 i 
5 | 
ак i e- 
i 
vss-$ - 
i 
DATAO 7 : Ф e 
DATA1 HÈ - 
DETECT H : e 
| 
10 : n O. n N E P A не oe 
SHELL1 i ГЕТЕ ТЕТ ç 
Ға 22 EP 2} =. i | 
um À TENE i | 
2 2 БІЕЕЕНІШ [r° 
SHELL} — e | | i 5 
i : H H 
seH —ф Lal lel |010 i z 
: ‘Bl 8| 3 44 Ике 
% о о I] 
a wa.  —| : 10) Of 9| 9| 9 
Фо о о 6 


BB Design Notes---SDIO 3⁄3 КИЗ SPREADTRUM 


€ SDIO Signal Design Note 
— R0100 is for signal quality optimise, place them close to BB 
— Route all SDIO signals together in inner layer 
— Route SD CLK with GND protected well is strongly recommended 


— 5010 2 also multiplexed with other function 


spo. cLko 2 коо ACK © [ > TF SDO CLKO 
spo cup ES TF. SDO СМр 
50 вро p[o] 48 TF. 500.20 
50 spo p[1] #8 TF SDO Dl 
spo рга] | 60 Ç > TF SD0.D2 
spo p[s] ET Ç > TF 50053 


BB Design Notes---UART (С SPREADTRUM 


@ Interface Feature 


— SC7731C support 3 UART ports 

—  UARTO and UART2 support HW flow control,data rate up to 8Mbps with HW flow control. 
— U1TXD is a strapping pin for USB download mode enable control 

— UART1 Generally used for software D/L port 

—  UARTO Generally used as SPI interface for МСМ control 

— All the UART ports can be easily connected to the UART port of an external IC 


тын AA BGD [>  BBUOTXD [14] 

wetspa | 226 e WCN SDA [19] 

Mr P - t3 Base Band 

WBTSEN | 228 [> МОМ SEN р Uart, ха 

vorts | 222 BHOLA AA Т вв. совхо, [14] > Y M Peripheral 
=— UART Uart_rxd device 

штур |-АЕ20 Г» BB UNTXD [14 Module RX with 

virxp |-АЕ21 | BB _U1RXB [14] ыны, г-у prets RTSN piis 
———] uart ctsn | 

џгтхр -AB20 [ > BB U2TXD [14] 7 p шы 

uəRxp 4720 BB_U2RXD [14] 

vacts АЛ 

varts AHS 


BB Design Notes---Flash LED [ZR SPREADTRUM' 


Ө Flash LED Driver 


— Support 4 channels. 
— Sinks up to max 45mA of load current per channel. 
— Brightness can be controlled by software , one step is 0.625mA. 


VBAT 


WHTLED IBO 


D5100 


WHTLED IB1 


WHTLED IB2 


а 
Ш 
=l 
= 
= 
= 


FLASH SINK WHTLED IB3 


DIODE-LED-YELLOW-LTW-36T OZVS-BT 


[5] FLASH SINK > 


BB Design Notes--- LPDDR2 1/7 


(С 5РВЕАОТВИМ 


• If the LPDDR2 was adapted, designer must know the DQs' ріптих table of SC7731C[1]. 


e AtheSC7731 side, All of DQs should be connected to LPDDR2 according to the pinmux table 
as below[2], which could facilitate the PCB trace. Other signal could be connected according 


to the pin name. 


e Atthe LPDDR2 side, all signal including CA/DQS could be directly connected to pins 


according to the pin name[3]. 


[48] EMD[00:31] 


CLKDMMEM 
CLKDPMEM 


For example 


-AF Tempio T 
w32 |EMD[9] 
|емога1] | 


EMCKE[0] 
ЕМС5 N[0] 
ЕМС5 N[1] 


EMD[17] 


мо) | 
мов} — ] 
XEM 
lemon | 
ЕМО[19] 


AF31 |EMD[31] 
AG32|EMD[30] 


AF33 |EMD[29] 


[2] 


EMI 


000 
EMD01 R30 EMD[1] 
3 
5 
DOG 


N32 


“eae 
— O ë ë 
и | 


EMDO. 
ЕМОО: 
EMDO: 
ЕМ 


030 [мру 


— 
EMD04 U3 


EMD[00:31] [4,8] 


n Ç] EMDQMO [4] 


__> ЕМрозо Р [4] 
__> EMDQSON [4] 


LPDDR2 


BB Design Notes--- LPDDR2 2/7 ИЗ SPREADTRUM 


— R0507 апа 80508 must бе 240оһт with 1% precision, and should be placed as closed to 
LPDDRe as possible, And R0507 can be NF if LPDDR2 only has single die [1] 

— R0101 must be 240ohm with 1% precision, and should be placed as closed to 5С7731С pin СЗЗ 
(EMZQ pin) as possible [2] 


LPDDR2 
ZQO 


9677316 ----- 


2 
240 +/-1% [2] 


BB Design Notes--- LPDDR2 3/7 EAR SPREADTRUM 


e  $C7731C has EMCKEO (Pin D33)only, share this signal if DDR has two die [1] 


e 5С7731С has EMCS N[0] and EMCS_N[1](CS=Chip Select), please refer to memory 
datasheet whether it use one CS signal or two CS signals[2] 


EMCKE[0] +233 [> ЕМСКЕО . [8] [1] 
SC7731C 
EMCS М/011-Е22 Г» EMCSNO [8] 
ЕМС5 N[1] -H31 [> ЕМСЅМ1 [8] [2] 
[4] _ ЕМСКЕО [ > [1] 
LPDDR2 [4] _EMCSNO [ > 


[4] | EMCSN1 


BB Design Notes--- LPDDR2 4/7 (СЗ SPREADTRUM 


VDDMEM: VDDMEM power domain is 1.2М ог system stability, it must 
— Place at least 1 OuF+0.1uF capacitors close to BB's input 


M28 
омен 


— Place atleast 4.7UF+1UF+0.1uF*2+0.01uF*2 capacitors close to LPDDR2 ‘s input 


VDDMEM 1 


10uF/6.3V 


VDDMEM 2 


0. 1uF 


5С7731С 


VDDMEM 3 
VDDMEM 4 
VDDMEM 5 


00314 
| ves 


VDDIO МЕМ 


VDDMEM 6 


LPDDR2 power 


LPDDR2 POWER 


BB Design Notes--- LPDDR2 5/7 (СЗ SPREADTRUM 


e VDD1V8 
- For VDD1V8:Place at least 1uF +0.10Ғ capacitors close to LPDDR2 


VDD1Vv83' 


ш. ыш ш 
ті 


ш 
E 
O E (O 
Q 
> 


есе 
LPDDR2 power 


BB Design Notes--- LPDDR2 6/7 (Е SPREADTRUM 


e Power: VREFDQ апа VREFCA 

— VREFDQ and VREFCA are supplied by VDDMEM through two dividing 
voltage resistor (RO500and RO501)to 0.6V. At LPDDR2 side, VREFDQ 
and VREFCA can tied together; 

— 0.01uF cap(C0520 and C0521) is need, and should be placed close to 
LPDDR2 

— For SC7731C, VREF(U28) is powered by VDDMEM dividing circuit, so 
0.01uf(CO100) must be placed to pin U28 as close as possible. 


SC7731C LPDDR2 


BB Design Notes--- LPDDR2 7/7 (СЗ $РВЕАОТВИМ` 


LPDDR2 is sensitive to PCB layout 
Refer to <SC7731C PCB design guide V1.0 > for correct PCB design 


BB Design Notes--- eMMC 1/3 EAR SPREADTRUM 


e Power 
— VDDEMMCCORE is for EMMC controller only 


— VDDEMMCIO supplies power for SC7731C[pin AE27] and EMMC IO 
power[EMCP pin B8] 


VDDEMMCIO 
5С7731С рт АЕ27 ^ к 
ріп name: VNF VDDEMMCIO 


тыу ul --- --> 


1015 


юзю © 27-ы» VDDEMMCCORE ——ə 


SC7731C 


C0517] [O.1uF 
' | C0501]| |0.10Ғ 
C0502 4.7uF/62 


ЕММС 


BB Design N --- eMMC 2 
esign Notes--- eMMC 2/3 СУЗ РЕЕАОТЕІМ: 


— For VDDEMMCORE, place at least 4.70Е+0.10Е*2 capacitors close їо eMMC 
[1] 

— For VDDEMMCIO, place at least 2.2uF+0.1uF*2 capacitors close to eMMC[2], 
and place at least O.1uF capacitors close to SC7731C[3] 


— For VDDI, place at least 0.1uF capacitors close to eMMC [4] 


EMMC [1] ЕММС [2] EMMC [4] 


VDDEMMCCORE VDDEMMCIO 


eMNC side eMMC side eMMC side 


VDDEMMCIO 


'| NEN. 0.1uF VDDSDIO 
EMMC [3] 


AE27 


vx SC7731C side 


BB Design N --- eMM 
esign Notes--- eMMC 3/3 ӨСТІ 


e CMD and Reset signal need connect 5.1K pull-up resistor to VDDEMMCIO at the eMCP side 
• Other signal could directly connect to relative рт of е ММС according to the eMMC datasheet. 


VDDEMMCIO 


5.1K(N 
5.1K(N 


[4] EMMC_CLK [ >» 


) ~ [ов 


[4] EMMC CMD < ` 


[4] EMMC RsT [_ > 


BB Design Notes--- USB 1/2 СИЗ $РВЕАОТВИМ` 


° SP7731C USB Power: VDDUSB 


— Bypass capacitor should be placed as close to SC7731C pin B13 as possible in 
PCB layout [1] 


VDDUSB 3.3V 60mA 


e VREXT: 12K Ohm reference resistor for USB PHY reference current source [2], this 
reference resistor is different from other spreadtrum platform, so it should be paid 
attention. 


— The VRES resistor must be 12Kohm and with 196 precision, and should be placed as close to SC7731C pin 


VDDUSB 
B13 | VDD33 USB 


| == ТЕ 


< > BB USB DP [14] 
[1] < > вв USB рм [14] 
[2] 


BB Design Notes--- USB 2/2 ҚИЗ SPREADTRUM' 


* Schematic Design 
— USB differential pair should be routed as 90-ohm impedance 
— Reserve ESD protection device for USB differential pair and 
USBID CTRL pin is recommended[2] 
— The equivalent capacitance loading of ESD device should be less than 
3pF[2] 


TB6202 T6209 


PMU Design Notes СЗ SPREADTRUM 


PMU Design Notes 


PMU Design Notes---Power on Sequence EAR SPREADTRUM 


» Power on Sequence 


BOOT 


Start Power on Sequence ARM SPART 


l 
PBINT/ | t 

PBINT2/ | 
CHGR_INT 
l 

| 

| 

| 

| 


жы » 
Band Gap А 

Џ 

| 


ЕЗ” 301.09 ms —— — > | | 
DCDC CORE 1 d 
l I i 
4 I 
DCDC GEN | 244us — = | 
: | 
| | | 
! + 
27244 
VDD18 I "= + 
372444 —>' < 
№0028 i | | 
1=DCDCMEM&VDDDCXO | 
2=VDDGEN0 I | 234 5|6 7 
POWER à : | | 
ин а som 18 
ый | у = 
EXT RST B н 4=VDDGEN1 | 1 j i 
as = 5=VDDEMMCCORE | | = | 
6-VDDRFO ! | | 115 | 
7=DCDCRF : | | 
DCDC ARM | 


PMU Design Notes---LDO & DCDC 1/9 (СЗ SPREADTRUM 


| | | | дуг = = 
° | р I 
ЕСЕСІ уррәв рррсхо VDDWIHPA VDĐEMMCCORE уррслммот 
"NES ты Тып Де] тыш тш + | 
УЯ 1.8. 3У, 10mV/step 1.8-3]3V, 10тУ/мер 1.8-3.3У, 10mV/step1.8-$.3V, 10mV/step 1.8-3.] V. 10mV/step УВАТ 
SV 200mA © 38V, 50mA 3.0V_300mA СЗЮвА 7 2V. 100mA K 
AVDD Àvs 5 
dropout regulators (I .DOs) and 7 em Г 
1335, 10mV/stepl 
| oa 150%] most | aux LDO LDO LDO LDO LDO Vibrator | KPLED ЕТІП Ñ 
A | 32К | ойс VDD28 DCXO WIFIPA кмїїссовк саммот ibrator ЕТІ x 
VDDCAMA 
DC-D cu 02. 
1333V, 1OmVistep "m" 
28V. 150mA про | Y Catan cand 
| = 
уррымз eer. Y WHITE 
1 bal LED 
4-15 33у 1omviste WHTLED ІВУВАТ 
rogrammable cum uu 
RGB 02-45mA. 
[ LDO ; Parallel mode 
VDDSIMI SIM2 в + RGBOUT 
А сілі қайтар MAN |g 3 balts 
regulators шш ш = 
у em u EDS шо ' 
= 1 ball SIMI AO VDDAO 
1.8-3.3V, шумер 1 bal 
. . 1.8У, 200mA. 
Р 1 55) LDO " | 
aa ув VDDVE 
POR тьш 
© UVLO Audio 
P M IC —" S OG E 
BUF ” 
LDO у 
crassa VDDCG 
а тыш 
€ 7 programmabl k D "n 
AUD 
vpbsblo ^g CLASSG 
тьш 
< а 33У 10mV/step| 
30V. 100mA 155 
converters ' ро > pee 
VDDSDCORE SDIO 1 ball 
1 ball 
ME зу 10mVstep >| Audio 
3.0У, 300mA_ igit 
: Digital PA 
у LDO 1 
vppuss SDCORE Уват. 
=l 2 balls 
зу 10mV/step| 
33У,60шА " LDO 1 
| LDO Hae [| vonis vbbis 
USB ensor 1 ball 
1.2-1.8V, 625mV/step ФР" 
18V. 200mA 
е À LDO ] 
№ Temperature > 
* j ІК т CAMIO само 
T 
у CHAR > 
ISNESE 12-8V. 625mVistep 
GER 18V. 200mA. 
зто 
i 1 
Battery Сойер CAMD CAMD 
VBATS 
| 2 [em SC2723 oe 
12-L8V. 625mVistep 
LSV. 150mA 
DPIN. T 3 
DMN GEN0 
2 1 ball 
а. 12-8V, 625mVisep > 
18У, 150mA, 
1 
GENI 
1 ball 
1.2-1.8V, 625mV/step P” 
18V, 100mA 
T 1 
REO 
тьш 
1.2-1.8V, 625mV/step P” 
18V, 200mA 
VBATDRV VBATDRV VBATDRV VBATDRV | VBATDRV VBATDRV VBATDRV 
2 balls 2 balls 1 bali тьш 1 ball 1 bali тьш 
LE T E LL E Tp E TE vtt l Ë 
VDDARM VDDCORE vppwRF VDDCON VDDMEM VDDWPA VDDGEN 
програму = 110700409) G  LXLULSIRie опала 1202538130 зчлкушшрчк 18192021 
LOASA2A3V — LÜDASH2L3V — 2622829 Шелл Әу — LSHA/LSASV 054 222.405 
2A 


03A 03A 08A | TA 


Y Y Y Y 


PMU Design Notes---LDO & DCDC 2/9 (СЗ $РВЕАОТВИМ` 


> DCDC & LDO Electrical Characteristics 


Voltage Current Inductance Gout 
(У) (mA) (uH) (uF) Default Applications 


0.6-1.3;step=100mV/32; 
DCDCARM 3000 0.47 22 ОМ Dual cortex-A7+L1/L2 cache 
default 0.9 


0.6-1.3; stepz100mV/32; 


DCDCCORE 3000 0.68 10 ON GPU digital circuit 
default 0.9 
1.2-1.8; stepz100mV/32; 
DCDCMEM 1000 1.0 10 ON DRAM power 
default 1.2 


1.8-2.5; stepz100mV/32; 


DCDLDO 1000 22 10 ON Internal LDO input power 
default 2.4 
1.2-1.8; stepz100mV/32; 
DCDCRF 300 DP P ON NA 
default 1.5 
DCDCWPA 0.4-3.4; 2x ramp 700 22 4.7 OFF NA 


PMU Design Notes---LDO & DCDC 3/9 


(СЗ 5РВЕАОТВИМ 


Voltage Current Cout 


VDDCAMA 
VDDSIMO 
VDDSIMI 
VDDSIM2 
VDDSDIO 
AVDD28 


VDDUSB 


VDDEMMCCO 
RE 


VDDSDCORE 
VDD28 
VBATBK 
VDDWIFIPA 
VDD18_DCXO 
VDDCAMMOT 
VDDVIB 


VDDKPLED 


1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3; 10mV/step; default 2.8 
1.8-3.3;10mV/step 


1.8-3.3; ;10mV/step; default 3.0 


1.8-3.3;10mV/step 
1.8-3.3;10mV/step; default 2.8 
1.2/2.8/3.0/3.2 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step; default 1.8 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 
1.8-3.3;10mV/step 


0.1 
4.7 


OFF 


camera analog power 

SIMO power 

SIM1 power 

SIM2 power 

SD IO power for UHS-1 
28nm APC/AFC DAC power 


USB PHY power 
EMMC core power 


SD3.0 card power 

IO power or other devices power 
Backup power 

WIFI PA power 

oscillator power in 32K-Less solution 
camera motor power 

Vibrator power 


Keypad LED LDO 


PMU Design Notes---LDO & DCDC 4/9 (СЗ SPREADTRUM 


AVDDAO 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 audio PGA power 
AVDDVB 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 30 1 OFF VBC power 
AVDDPA 2.8/2.9/3.0/3.1/3.2/3.3/3.4/3.6 600 4.7 OFF internal audio PA power 
MICBIAS 2.2/2.6/2.8/3.0 2 1 OFF Micphone bias power 
AUXMICBIAS 2.2/2.6/2.8/3.0 p 1 OFF Micphone bias power 
HEADMICBIAS 2.2/2.6/2.8/3.0 2 1 OFF Micphone bias power 
VDDCAMIO 1.2-1.8;6.25mV/step; 200 1 OFF Camera IO power 
VDDAMP 1.8-3.3;10mV/step; 200 1 OFF class G power 

Digital IO power or other devices 
VDD18 1.2-1.8;6.25mV/step;default 1.8 200 1 ON 

power 
VDDCAMD 1.2-1.8;6.25mV/step; 150 1 OFF Camera core power 

40nm transceiver power or 28nm 
VDDGENO 1.2-1.8; 6.25mV/step;default 1.8 300 1 ON 

MIPI/LVDS/PLL power 
VDDGEN1 1.2-1.8; 6.25mV/step;default 1.8 150 1 ON EMMCIO power 

40nm transceiver! 1.8V/1.5 
VDDRFO 1.2-1.8; 6.25mV/step;default 1.8 200 1 ON 


power/digital microphone power 


PMU Design Notes---LDO & DCDC 5/9 ЕРЕДІ: 


Sleep mode 0.81V 


Normal mode 0.9V 


DVFS VDDARM 


768MHz 0.9V 
900MHz 0.9V 
1.35GHz 1V 

1.5GHz 1.1V 


@ DCDC CORE output current maximum is 2А; DCDC ARM output current 
maximum is ЗА 


i --- DCD 
PMU Design Notes---LDO & DCDC 6/9 СУЗ ЕРРЕАОТВОМ 


@ DCDC MEM is power supply Тог DDR Memory 


VDDMEM 


| C0327 10302 === 1.00Н 


DCDC.MEM 


PMU Design М ---LD DCDC 7 
U Design Notes O & DCDC 7/9 СУЗ SPREADTRUM 


@ DCDC WPA is designed power supply for RF PA, the default value is 3.4V; 
€ Support APT function: Vout=2*APC_WPA; 


W. VDD WPA | 
ec RH 
4.7uF 10304 
T | соз19 | | < Tii || x WPA < 
| | Š 
O 
TM0307 R10 | УЕВ_ МУРА а 
O 
[7] APCOUT1 | 112 |APC МУРА а 


€ Vbat-Vout <200mV, Entry Bypass 
mode; (Schmitt) 
€ Vbat-Vout 2300mvV ,Exit bypass mode; 
CSchmitt) 


€ DCDC CON is supplied for SC2341B Power Bypass mode 


VDDCON 


4 С0321 | 


DCDC СОМ 


PMU Design М ---LD DCD 
U Design Notes O & DCDC 8/9 СД SPREADTRUM 


€ DCDC СЕМ” Output to рт R11 is not only the feedback of DCDC, 
It 15 also the input of the 7 LDO „ће trace width of VDDLDO is at least 0.8mm 


| VUUAUIS ШО Power, 
VOD ano |-2-— ҮТТЕ 
юр сва E — AGO 

Z E | — 

2 Ш теч Шы! 

PO Be 

Lo уор ivs H} ДГ 

O O 

dB оюб өйне 
моо сато®— ШІКТІ 

J i „У м 


PMU Design Notes---LDO & DCDC 9/9 СУЗ ЗРРЕАОТАІМ: 


€ 261005 сап be calibrated except 5 1005 (МОРАО, AVDDVB, AVDDPA, AVDDAMP, 
МВАТВК); 


€ Support efuse control LDO/DCDC Calibration which SW cannot change the register 
default value; 


Channel ID Application 


21 VDDIV8/VDDCAMD/VDDCAMIO/VDDRFO/VDDGENI/VDDGENO input 
channel, the signal is on chip. 
VDD2V5/VDDCAMA/VDDSIM2/VDDSIMI/VDDSIMO, the signal is on 
chip 
VDDWIFIPA/VDDCAMMOT/VDDEMMCCORE/VDDDCXO/VDDSDCO 
RE/VDD2V8 input channel, the signal is on chip 


22 


23 


20 LDO VDDSDIO/VDDSDUSB/VDDSD input channel, the signal is on chip 


PMU Design Notes--- Fuel Gauge СИЗ SPREADTRUM 


SC7731C integrates fuel gauge for precise current sensing and 
battery voltage measuring, which contains two high-precision 
>-4 ADCs. 


° One for current sensing , whose voltage precision is 7uV/LSB, when sample 
resistor is 20 mohm, the current precision is 7uV/20mohm-350uA. 
e the other is for battery voltage measuring whose precision is 1.5mV/LSB. 


Trace routing of SENSE P and SENSE N 
should follow differential rule 


0805, + 1% 


PMU Design Notes---Charger 1/3 EAR SPREADTRUM 


e SC7731C provides an integrated Li-ion battery charger control module. With 
external PNP transistor, NMOS and current sensing resistor, it can control the 
charging of Li-ion battery. 


Battery voltage measuring 


VBAT SENSE = VBATSEN 
Current feedback LH 
Bll (7) 
ISENSE ISENSE Y 
B10 
VbRV < VDRV < 
O 
VCHG D 214 VCHG 
VCHG sense 


Charge control 


PMU Design Notes--- Charger 2/3 СИЗ SPREADTRUM' 


Ри large copper Тог PNP power 
dissipation 


Main path En шш R6101 0. 068 


-— VBAT 
NV. 2 +/-1% should afford 1A current 


со | TRIODE-PNP-WPT2E33-3/TR 


VCHG 


2 Q61020 Pt>1W hREF-100-300 @0.5A Іс>1А 


(>) | | Current sensing, 
= Route diffirencial 


che | For EOS, don't change value | 


мене D < | Lh 


Q6101 


S 
— 
o 


м FET-N-PNM523T201E0 
Control path 
VDRV | > 


Improving EOS performance 


PMU Design Notes--- Charger 3/3 (СЗ SPREADTRUM 


Спагата current vs УВАТ 


Full current 
450-2300mA 


Charging 
current 


450mA 
CHRG CV STATUS-I 
(a: 0.4* Full current 


~ MM 
3.05V-4.18V 


Termination current 
set by software 
a 


= E — 
| | : 4.18V-42V у 
УВАТ<1.1У Тһе end voltage = 


could һе set to 


4.35V 
VBAT <1.1V 1.1V^2.05V 2.05У%3.05У  3.05V^4.18V — 4.18V^4.2V 4.15V 
Adatper 3mA 70mA 450mA 450^2300тА 
Icharge 


USB 3mA 70mA 450mA 450~500mA 


PMU Design Notes--- Battery Connection 1/3 СИЗ $ РВЕАОТВИМ" 


For Battery Presence Detection and Battery Temperature 
Monitor, 


Battery with NTC themistor is recommended, default 10Kohm. 


BAT DET pin connects ADCIO internally, which use small range mode. 


The voltage of "BAT TEMP ADC'" should be lower than 1.1V 


PMU Design Notes--- Battery Connection 2/3 EB SPREADTRUM 


Сазе1: NTC in battery, reference circuit as below 


Temperature accuracy will be affected due to voltage of 20mohm resistor 
This effection can't be cleared up totally by software compensation, because 
FGU current and ADCIO measuring is not synchronized 


TB6100 


BATDET VREF 
VDD1V8 


[5] sar TEMP. Abc <__}-—B8108A A A 810 


26100 


22 А | се104 
| 
E F 
D6100 y 
DIODE-ZENER-PZ3D4V2H 


А | | с6102 | | 470рҒ 
| | 


PMU Design Notes--- Battery Connection 3/3 [AR SPREADTRUM 


Case2: NTC placed on board, reference circuit as below 


! 
M s temperature 


с 
+ "t 
ə G 
= ~ 
+ ~“ 
м 
e 
ni TB6100 
o 
E 
= BATDET VREF 
(іп » Ы \001\/8 
Š — sense circult З 
с“ > 
— 1 VBAT 
= m А 
"нн шыш шыш шыш шын шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шыш шен шыш шыш шол шыш шол шыш шыш шыш шын шын шә» ~“ luo 
T 
E ° e ва т 
3 ЖЕ = 
[74 2 и [7] 
BATID <7 R6105 510 1 
AAA : : 
$ 5 ° 
5 8 3 5 
16100 
š = 758 
u ш с 
5 8 8 1529 > s) 
3 8 8 Н 3 SENSE P 
о a o 
Š а 
а о 
• 2 = @ 
5 
= N 
š 
8 E R6103 0 
z 
Connect to ВАТ_ОЕТ ріп | ^1 еЗ 


PMU Design Notes---Parallel Backlight Driver EAR SPREADTRUM 


» Parallel Backlight Driver 


e Support 4 channels. Max support 8 LEDs 

e Sinks up to max 45mA of load current per channel 

e Brightness can be controlled by software,one step is 0.625тА 

€ Could be used for Camera LED Flash function, max current 180mA 


WHTLED 


WHTLED| 


: : БЕН 

Е š 115 

~ Е | 

B B B qv 8 EER 

"EEE 299999 1. 

B 28 58 58 = тай YK A A A A À w "E X X £ AA 
B B = 98.48 =8 = | аң эд эд ag 38 эң =8 yy 

оо o | oo oo @ o LIT] 


PMU Design Notes--- RTC 1/2 (СЗ $РВЕАОТВИМ` 


> Feature Description 
e Only support crystal with CL of 7 PF. 
@ Reset function. When VBATBK falls under 1.25V, a reset signal is send to reset digital 
RTC counter. However, This function could be power down by setting 


а Cg, Cd Could be ajust 
> Application Circuit from 6.8pf to 9 pf for 


[2] 
2] oscazko [ > best frequency 
accurancy 


[2] оѕсз2кІ < | 


| OSC32KI 
>> уватвк 


> OSC32KO 


e ВРЕ 


Las | : 


= 
= 
"I 
о ез 
о о 


Connect ВТС МОРЕ to GND for 
external crystal selection 


Аб 
B6 
D6 


OSC32KI 
OSC32KO 


ш 
ш 
e 
[5] 
> 
о 
a 


PMU Design Notes--- RTC 1/2 EZB SPREADTRUM 


» Selection Cg and Cd 


ө Please select the correct value of Cg and Cd to gurantee the accuracy of the 


frequency. 
ө Тһе referency platform use 6.8pF, however different crytal manufacturer and different 


board design may need different value(6.8pf to 9pf). 


Recommended Crystal Part Number 


SEIKO 0-5С3250322070АААЕ 
MICRO CM7V-T1A(7pF) 
SIWARD ХТ1721-5349-005 
КҮОСЕВА ST3215SB32768COHPWBB 
INTERQUIP 9CAA32768072TF70QT 
EPSON Q13FC1350000200 


NDK EXS00A-MUO00033 
TXC 9Н03200034 


PMU Design Notes--- KPLED ҚИЗ $РВЕАОТВИМ` 


> Both Current mode and LDO mode supported by SC2723 


ө For current mode, KPLED current sink, 16 steps adjustable, 5mA/step, 
80mA Max 


current mode is recommended 


ө For LDO mode, the default output voltage is 3.3V could be ajusted 


from 1.2v to 3.75V, 10mV/step, and the output current capability is 
50mA 


' 
' 
' D 
i : -- -- е, 
к к [4 
Е M ME MS KPLED CTRL [4] 


j should afford 50mA current 


VIE KPLED Current Mode 


KPLED LDO Mode, Ajust R1 for different led current 
requirement 


PMU Design Notes--- Vibrator (Е SPREADTRUM 


> Only Voltage mode supported by SC2723 


e Voltage mode for VIBR , 1.2 — 3.75V, 10mV/step , 3.3V output default 


ө Output current, 200mA 
ө At least 0.2mm trace width for VIB CTRL 


[18 


4 VIBR OUT 


Reserved (0402) for RF 
desense consideration 


Audio Design Notes EAR SPREADTRUM 


Audio Design. Notes 


Audio--- Audio Block Diagram СИЗ SPREADTRUM 


PMIC BB 


AVDDVB 
AGNDVB 

VCOM бе — Reference & Others Control adi 
MICBIAS 0 interface seiral bus ADI 


HEADMIC IN 


мак 


P 
G = ADC 
A 


AUD_ADD0 
AUD_ADSYNC 


Decimation 
Filter 


АВ 


Y 


AUXMICP adc_sdata 


AUXMICN 


<-> | (өм 


УВАТРА 
AVDDPAI 
VSSPA 


OUTPPA Lineout 
Driver & 


OUTNPAD PA Data 


interface 
(serialize) 


VBC 


Receiver Data 
Driver interface AUD_DASYNC 
EARN DAC (deseriali 
ze) 


AUD_DAD0 


dac_bclk 


< DSP 


AUD DADI 


dac sdata 


HEAD P R 
| Oe HP Driver 
VSSAO 
VDDAO 


HEAD_AMPG_INL 
] = 


HEAD AMPG INR 


VSSCORE 


VDDCORE 


HEAD DRO L 
HEAD DRO R 


NRST > 
VDD18 
VSS18 


---- О Analog External Pins 
— Others: Digital internal Pins 


Audio---Main Mic (С 5РВЕАОТВИМ 


" Design Notice: 
- 1Коһт is reserved for improving ESD protection[1] 
- 47pF caps can be changed to TVS/MLV for ESD issue[2] 


MICBIAS 
А 
° 
^ 
o 
B 
~ 
G10 MICBLA: 
аз, ср 
EE S SC2723 
қаннан қ қаны ыны ға m UTR. - 
' ' ' 
' ' Close to МІС! 
' ' ' 
' ' ' 
í 
I 
' 
f 
| 
' 
i 
: 
: 
i 
-- 
al ( MIC3100 
š 
= : 1152 
Sub cd 
5 = 
AUDIO-MIC-ACMG4013-05S-443-006 


Audio---Aux Mic GeRSPREADTRUM 


° Design Notice: 
- 1Коһт is reserved for improving ESD protection[1] 
- 47pF caps сап be changed to TVS/MLV for ESD issue [2] 


AUXMICBIAS 
А 
G10 | MICBIAS 
$ [10] мет [ ` C15 MICP 
5 
AS [10] men C D15 мсм 
са 5С2723 
Š G8 | AUXMICBIA 
— ^13 | AUXMICP 
| A14 | AUXMICN 


! ! Close to MIC } 


Audio---MEMS Mi 
"em € ӨСТІ 


° Schematic Design 


Fo Close tó BB |! Close to MIC | 


мисл 


Main Mic 
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= ә м @ WM 4Һ,--7--------------------------------------- --------------------- 
z i ' 
ER р Close to ВВ ‘+ Close to MIC: 
с . | . т > i 
8 AUXMICBIAS SC2723 | Т еі 
9 1 
= ' ға 5 
MICBIAS : TT 


Ш us 
ШЕ 
( 10] МІСР МІСР H] : В E 
— à ' ПЕТ” 
| EL - 5 АОХ Міс |: 
[10]MICN MICN | || | 
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' : 
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Бө нигде былаана а ишта. 


Audio---Headphone 1/3 СУЗ SPREADTRUM 


° Design Notice: 
1Kohm is reserved for improving ESD protection[1] 


47pF caps can be changed to TVS/MLV for ESD issue [2] 


HEAD_MICBIAS 
n 


n HEADMICBIAS 
[10] HEADMICP E14 НЕАОМІСР 
“ыма 5С2723 


[10] HEADMICN [> 


| Гаме 


aK A A AR0209 y> 10 ы 


[10] HEADMIC_IN 


| C0204 | I 


(1) 
Close to ВВ 


Audio---Headphone 2/3 


HEAD_P_L 


Integrated Class-G. неар к 


> Class G audio input, C0205 and C0213 should at least 1uF 


for good low frequence performance[1] 


EQ attenuation at 20HZ PÁ OUTP 


1uF 1.5dB 


2.2uF 0.5dB 


- Charge pump cap C0208 selection.[2] 


1uF 10V x 


0402 362723 
0402 2.2uF 26.3V V 
0603 1uF 26.3V v 
0603 2.2uF >6.3V v 


HEAD AMPG INL 


- Caps C0207. С0210. C0208 must be placed as close to 


HEAD AMPG INR 


CLASS G AMP 


SC2723 pins as possible in PCB Layout[3] 


- . AMPG VCOM must be protected entirely іп PCB Layout[4] [19] нар PL HEAO рип. 


[10] weap ра HEAD DRO.R 


- Pin Н13, K8 must be connected їо main GND plane using 
AMPG_VCOM 


vias directly in PCB Layout [5] 


Audio---Headphone 3/3 GOR SPREADTRUM: 


° Design notice: 
> 18оһт апа 0.22UF are used to eliminate high frequence noise.[1] 
> Bead use DCR less than 0.35ohm.[2] 
» Headphone jack GND should be connected to audio Class-G GND(SC2723 pin L8 and H12).[3] 


Close to Jack [3] 


Ear Jack need support: 


| MLY3107 
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à ГА 1 
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ІШ) 4 4 
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І и І 
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' = = 11 i 
| : Е + | 
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' 5 © E 
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Audio---Speaker 1/2 GeRSPREADTRUM: 


° Integrated PA Solution 


Class-D mode:@4.2V,800mW оп 8Ohm load 


>  Class-AB mode:@4.2V,500mW оп ЗОһт load 
> Bead & Cap need used together or delete together if no EMI issue[1] 
» 


47pF Caps can be changed to TVS/MLV for ESD issue [2] 


[10] PA OUTP PA OUTP 


SC2723 
[10] рд ourN < |] РА OUTN 


SPK3100 


AUDIO-SPK-DMSP1420I7-10-G 


12,3] рд our C 


C3137| |47pF 


с3104 pe 
1 
3136) |47рҒ 


li ^m 
Default OR NF | 


Option Bead 1000pF 


! Bead & Cap need used together 
| Or del together if no EMI issue i ' 
' Del Cap when change Bead to 0ohm Rs Y | 


Audio---Speaker 2/2 GeRSPREADTRUM 


° External AMP solution 
> fc»-40KHz[1] 


SC2723 


AUDIO 


Close to BB 3 | Close to SPK 
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в á 
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ou 
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CLASS-D. Amplifier 


Audio---Receiver GeRSPREADTRUM 


° Schematic Design 
- 47pF Caps can be changed to TVS/MLV for ESD issue[1] 


[10] EARP < | 
[10] EARN 4 | 


Audio---Receiver & Speaker 2 in 1 1/2 (eR SPREADTRUM: 


° Plan 1---Schematic Design 
- Bead & Cap need used together or delete together if no EMI issue[1] 
- 47pF Caps can be changed to TVS/MLV for ESD issue[2] 
- To guarantee RCV loudness, R3125 & R3126 need to Бе as small as possible, 4.7оћт is a 


: = C14 
suggestion[3] [10] UMP <] dà. 
[10] У EARN — | B14 | EARN 
SC2723 
[10] рд ouTP <] 12 pA OUTP 
[10] pa_outn <] E12 |pA OUTN 
[2.3] Елар [ — 
| 8) 
12.3] earn [> 


1 
1 
1 
1 
' 
1 
1 
[2.3] РАЈОШТР | 
[2:3] ғдолн [ > 
1 
1 


| Close to BB | ^ m 


1 -- 
' Bead & Сар need used together 


' Or del together if no EMI issue T 
! Del Cap when change Bead to 0ohm Rs 11 Close to SPK 


Audio---Receiver & Speaker 2 in 1 2/2 СУЗ SPREADTRUN 


° Plan 2---Schematic Design 
- R3125 & R3126 NC [1] 


EARP/N input to ClassD/AB and output from PA_OUTP/N in codec internal, the EAR gain is set different from SPK [2] 


Bead & Cap need used together or delete together if no EMI issue[3] 


- 47pF Caps сап be changed to TVS/MLV for ESD issue [4] 


[10] ғар C j 222 2 — СМ | eapp 
[10] ^ EARN < ]—————————————————————BM'tmN $С2723 


EARP/N 


[10] PA OUTP PA. OUTP Class D/AB 


SPKP/N 


[10] pA OUTN < РА OUTN 


[2] 


' == 
| Bead & Сар need used together ~ 
! Or del together if no EMI issue 


13 Ы 
T 
| Del Cap when change Bead to Oohm Rs >: Close to SPK 


Audio---Ear Jack 1/5 СИЗ SPREADTRUM' 


Ear Jack types 


Ear Jack need support: Ear Jack need support: 


Ear Jack didn't have Switch Earphone | Pin 4 & Pin 5 Earphone | Pin 3 & Pin 6 


Plug in Connect Plug in Disconnect 


РШКОЦЕ Disconnect Pull out Connect 


13100 13101 
CON-EAR-K1367ANS-1BBJ03A | CON-EAR-K]-366CN-L3 


| s 
5A | 


23101 
CON-EAR-PJK-631MA 


Туре1:Мо Swicth Type2:Swicth (NO) Type3:Swicth (NC) 


Note: 
NO: Normal Open 
NC: Normal Close 


Audio---Ear Jack 2/5 EZB SPREADTRUM 


> Туре 1,2,3 headset detect use HP DET 

> Туре 1 апа type 3 HP DET connect to headset left channel 
The current rises about 100uA compared to type 1 

> Туре 2 is recommended 


Audio---Ear Jack 3/5 САЗ SPREADTRUM 


Solution for Type 2 Ear jack(suggest) 
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КИЗ $РВЕАОТВИМ` 


Audio---Ear Jack 4/5 


Solution for Type 3 Ear jack 
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Disconnect 
Connect 


Earphone 
Plug in 
Pull out 


Ear Jack: 


‘| STIESAL > | 
140001 Ба 


S00onm 100MHz 500тА 


FB3106 NK обнт 190Мн: S00mA 


R3134 FB3101 
Close to.Ear Jack 
Юдотт, g 100M Mz 500mA 
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ineo] [остео 


©. ler — | | 


fc>=40KHz 


I2.MP DET 
[2.3]HEAD DRO L 
U-3lugAp DRO R 

12,31 HEADMIC_IN 


SW:Need do below setting anyway 


1.Open Class G EN signal 
2.0pen AVDDAMP 
3.Open AVDDVB 


КИЗ $РВЕАОТВИМ` 


Аџа!о---Еаг Јаск 5/5 


Solution for Type 1 Ear jack 
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#5104 
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SW:Need do below setting anyway 
1.Ореп Class С ЕМ signal 


2.0pen AVDDAMP 
3.Open AVDDVB 


(С $РВЕАОТВИМ` 


Thank you! 


